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Abstract - The object of the present paper is to show an application of a certain integral operator 
for analytic functions in the unit disk. 
1. INTRODUCTION 
Let Ap denote the class of functions of the form 
f(z) = zp + 2 a,z”, (P E N = {1,2,3,. . .I), (1.1) 
n=p+l 
which are analytic in the open unit disc U = {z : IzI < 1). For f(z) E A,, we define the integral 
operator Jc,p by 
J&b)) = % I” P-’ f(t) dt, (c > -P). (1.2) 
The operator Jc,l (c E N) was introduced by Bernardi [l], the operator J1,1 was studied by 
Libera [2] and Livingston [3]. 
Using the integral operator Jc,p, we introduce: 
DEFINITION. Let H(p, c) be the set of complex-valued functions h(r, s, t); 
h(r,sJ):C3--+C (C is the complex plane), 
such that 
(i) h(r, s,t) is continuous in D C C3; 
(ii) (0, 0,O) E D and ]h(O, 0, O)] < 1; 
(iii) ]h(e”, aeie , pe” + L) > 1 whenever 
(eie, creie , ,Be" + L) E D with Fk (e-“I,) 2 
m(m - 1) 
c+P 
for real 0 and real m 1 1, where 
o=c+p+m-1 
c+P 
and p=P2+(C+2m-2)p+(m-l)(c-1) 
c+P 
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2. AN APPLICATION OF Jc,p 
To show our main result for the integral operator Jc,p, we need the following lemma by Miller 
and Mocanu [4]. 
LEMMA. Let w(z) be in the class A1 with w(%) f 0 (% E k). If 
%s = TO e ieo(O < PO c 1) and Iw(~o)l = ,z;vO, Iw(z)l, 
then 
%o ‘u)‘(%o) = m W(%s) 
and 
Re I+ %O WY4 > m 1 1 W’(%o) - ’ 
wheremisrealandmz 1. 
Now we prove: 
THEOREM. Let h(r, s,t) E H(P, c), and let f(%) E A,, satisfy 
and 
Jc,p(fW) f(z) m 
yp-1 ’ %Pp-l’ zp-1 
E D c c3 
for c > -p and % E U. Then we have 
(24 
(2.2) 
where Jc,p(f(z)) is given by (1.2). 
PROOF. We define the function w(%) by 
for f(%) E A,. Then w(%) f 0 (% E U). Note that 
% (J&f(%))) = (c + PI f(4 - c Jc,p(fW~ 
It follows from (2.5) and (2.6) that 
(2.7) f(%) - -- 2P-l c + p - l W(%) + -A_- &(%), c+P c+P 
% f'(z) l -= 
ZP-1 
(c + P - l)(P - 1) W(z) + c + 2P - 1 zw/(z) ; 
c+P c+P 
z2wIyz) 
c+P 
(2.8) 
(2.5) 
(c > -PI. (24 
Supposing that there exists a point %c = PO e”o(O < ro < 1) such that 
Iw(z0)l = ma Iw(%)l =1, 
I4<l~Ol 
we can write that w(%s) = eie. Thus, applying the lemma, we obtain that 
Jc,PWON ie 
p-l =e, 
ZO 
f (4 
p-l= 
C+p+m-ley 
, 
%O c+P 
(2.9) 
(2.10) 
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and 
%o f’(zo) 
p-1 
= P2+(C+2m - 2)P + Cm - l)(C - 1) ,i# + L 
c+P 
, 
%O 
(2.11) 
where L = 20” w”(zo)/(c + p). Further, using the lemma, we have 
or 
Re (e-“L) 2 ,r+il). 
(2.12) 
(2.13) 
Consequently, h(r, s, t) E H(p, c) implies that 
)I = IqeitJ a,ie peie + L)] , 1 > , , (2.14) 
which contradicts our condition (2.3). Therefore, 
for all z E U. 
Taking c = 1 - p, we have: 
COROLLARY 1. Let h(r, s,t) E H(p, 1 - p), and f(z) E A, satisfy 
( F(%) f(%) %f’(%) --- %p-1 ’ %p-1 ’ %p-1 > E D c c3 and h I ( F(%) f(%) % f’(%) < 1 --- %p-1 ’ %p-1 ’ %p-1 I I (% E U). 
Then we have IF(z)/ zP-‘I < 1 (z E U), where 
F(z) = zp-l 0z g) dt. 
J 
Making c = 0, in the theorem we have: 
COROLLARY 2. Let h(r,s,t) E H(p,O), and let f(z) E A, satisfy 
( F(%) f(%) %f’(%) --- > E D c c3 md h I ( F(%) f(%) %P(%) --- %p-1 ’ %p-1 ’ %p-1 %p-1 ’ %p-1 ’ %p-1 >I < 1 7 (% E U). 
Then we have IF(z)/zP-‘1 < 1 (z E U), where 
F(z) = P J z f@> 0 t dt. 
Finally, letting c = 1, the theorem leads to: 
COROLLARY 3. Let h(r, s, t) E H(p, l), and let j(z) E Ap satisfy 
( F(z), f(z) Zf’(%) E D c c3 m(.J F(z) f(z) L f’(%) < 1 zP-1 zP-’ > I ( h --- tP-1 %p-1 ’ %p-1 ’ %p-1 >I , (% E U). 
Then we have IJ’(z)/zP-‘1 < 1 (.z E U), where 
F(Z) = F J* f(t)dt. 
0 
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